The Road Safety Act 1967 introduced in Great Britain the concept of a statutory limit to the amount of alcohol legally permitted in a driver's body. Under this Act the maximum legal limit was set at 80 mg/100 ml in blood and 107 mg/ 100 ml in urine. The motorist was required to take a screening roadside breath test and if the result was positive the subject was arrested and taken to a police station for a blood or urine test. In 1974 the Blennerhasset Committee recommended that breath analysis should replace blood analysis, and evidential breath testing came into force in May 1983. At present the law concerning drink and motor vehicles is defined in the Road Traffic Act 1988, sections 4-11.' Alcohol breath tests and the law Under section 6 a constable in uniform may require a person he suspects of driving or being in charge of a motor vehicle while he has alcohol in his body, or who has committed a moving traffic offence or been in an accident, to provide a specimen of breath for a breath test (this is a preliminary roadside test to obtain an indication ofwhether the alcohol concentration is above the prescribed limit Because ofpublic concern in 1984 about the performance of the evidential breath testing instruments (the Lion Intoximeter 3000 and the Camic Breath Analyser), a decision was taken to monitor the performance of these instruments for six months.4 The statutory option of a blood test if the breath alcohol concentration was 50 jg/ 100 ml or below was extended on a non-statutory basis to all motorists who gave a breath sample irrespective of alcohol concentration; this non-statutory option was then continued until February 1989. During this period motorists who failed to provide a breath specimen without reasonable excuse were the only ones not permitted to give blood or urine. One of the conclusions of the six month survey was that as only 2 9% of subjects were unable to fulfil the requirement of the breath test this aspect did not appear to be a widespread problem. This percentage does not include those wilfully refusing to blow, but does include those with a medical excuse and those described as too drunk to blow. to do so. This figure does not include those thought to have a medical excuse as they would have been asked to give blood.
The penalty for the offence of "failure to provide" is a mandatory disqualification from driving for a minimum of 12 months plus a fine (maximum £2000) or a term of imprisonment (maximum six months) or both. In Oxford the penalty for failure is usually more severe than that for being over the prescribed alcohol limit (Oxford Magistrates Court, personal communication), presumably on the grounds that a person will fail to provide a breath sample only if he knows he is well above the prescribed limit. patients with chronic pulmonary disease, measuring breath alcohol with a Breathalyzer 900 and arterial blood alcohol by gas-liquid chromatography. They found no systematic difference in blood-breath relationships between patients with chronic pulmonary disease and previously studied populations not classified by pulmonary function. Russell and Jones found more variability in the breath concentration of alcohol as expiration proceeded from total lung capacity to residual volume in 10 patients with chronic obstructive disease than in 10 normal subjects.9 The Breathalyzer 900A, which they used, analyses the last part ofthe volume exhaled (as does the Lion Intoximeter) and in patients with chronic airflow obstruction this sample may well not represent mixed alveolar air. In the normal subjects breath ethanol concentration increased steadily as expiration proceeded to residual volume, but in some ofthe patients with airflow obstruction the concentration decreased as the volume expired increased. Higher bloodbreath partition coefficients were seen in 10 patients with chronic airflow obstruction using the Breathalyzer than in 10 normal subjects10; the use of a standard blood-breath factor led to underestimation of blood alcohol in their patients, again a conservative error in medicolegal terms. The only data on blood-breath factors in patients with pulmonary disease when breath alcohol measurements are obtained from devices approved in Britain are published as an abstract by Johnson et al."t They found that the bloodbreath ratios in 10 patients selected from their chest clinic were within the normal range. CAN who had failed to provide a breath sample for the Lion Intoximeter, and who claimed that they did their best to provide the sample as requested. Their lung function tests showed various patterns, including normal, apparent respiratory dyspraxia, mild restriction, and mild to severe airways obstruction, and one patient was unable to make a good seal on the mouthpiece owing to previous facial nerve injury. These individuals had been selected for evidential breath testing for having been over the prescribed limit (or borderline) for breath alcohol on a roadside screening device, or for having failed to provide a satisfactory sample to such a device. The instructions for the Lion Intoximeter specify that at least 1 5 litres of breath must be delivered in a continuous expiration at a flow rate of 10 litres/min or more-that is, within nine seconds. A minimum pressure of 10 2 cm H20 is required. One and a halflitres was chosen by the Home Office to ensure that alveolar air was analysed, but it seems generous in view of the known volume of the anatomical dead space and the tubing dead space of less than 200 ml leading to the infrared analyser, which takes a 70 ml sample. For most of the patients we assessed, however, 1 5 litres seemed a modest and attainable volume and we were surprised that they had difficulty with this. We examined several Lion Intoximeters in line with a hand held spirometer and found almost complete overlap between the volumes that were accepted (range 1 3-40 litres) and those rejected alcohol concentration in the body by doing a blood or urine test in those who fail to give a satisfactory breath sample would seem preferable to charging them with the offence of result of the analysis. This finding was confirmed with a "failure to provide." The concern is that if this were series of constant flows run through the Intoximeter up to allowed there might be widespread intentional failure to the level offlow that could be generated by a young, healthy give a breath sample as a delaying tactic. man. The test aborted when 2-8 litres was delivered in four
The OIML (Organisation internationale de metrologie seconds and when 3-2 litres was delivered in three seconds, legale) is at present preparing intemational specifications but the machine accepted1[7 litres delivered over 13 for breath testing devices. As a result it is possible that seconds. We have not had access to the flow measuring future instruments will measure the alcohol concentration device in the Lion Intoximeter so are unable to explain this plateau without the constraints of a volume and pressure apparent overestimation of volume when the breath is requirement. delivered at high pressure.
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The Lion Intoximeter with its 7 mm mouthpiece and Osler Chest Unit, 9 mm tubing internal diameter offers a considerable, but Oxford close to linear, resistance to flow (fig 2) . The effect of this high resistance on subjects with and without airways obstruction is shown in figure 3 . In normal subjects the FEV, is substantially reduced when the manoeuvre is done through a resistance model of the Lion Intoximeter; but Address for reprint requests: Osler Chest Unit, Churchill Hospital, Oxford there is less change, both real and proportional, in subjects OX3 7LJ.
with airflow obstruction. The expiratory flow-volume
